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σ |= always P iff ∀j. j ≥ 0 ⇒ σj |= P
σ |= eventually P [under invariant J
variant V for M ]
iff ∃j. j ≥ 0 ∧ σj |= P
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σ |= after E T iff ∀j. j ≥ 0 ⇒ σj |= E ⇒ σj |= T
σ |= before E C iff ∀j. j ≥ 0 ⇒ σj |= E ⇒ σ
j−1
0 |= C
σ |= C until E under invariant J
variant V [for M ]
iff ∃j. j ≥ 0 ∧ σj |= E ∧ σ
j−1
0 |= C
σ |= C unless E iff (σ |= C ∧ σ 2 E) ∨
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∀i. σi |= Q⇒ σi |= J  
∀i. σi |= V ∈ N "!# 
∀i n. σi |= Q ∧ V = n⇒ σi+1 |= ¬P ∧ term(M)⇒ σi+1 |= V < n %$& 
∀i n. σi |= Q ∧ σi |= V = n⇒ σi+1 |= ¬P ∧ term(M )⇒ σi+1 |= V ≤ n (') 
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∀j. j ≥ 0 ⇒ σj |= E1 ∧ J ∧ JP ⇒
∃k.(k > j ∧ σk |= E2 ∧ ∀i. j ≤ i < k ⇒ σi |= E1 ∧ J ∧ JP)
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